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End of an Era
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Pete Chadwick is retiring from state service on July 31. For as long as most of us have worked on
California water issues, Pete has been the spokesman for the California Department of Fish and Game
in matters related to Bay/Delta fisheries. The diversity of backgrounds - from water folks to fish folks
- at his recent retirement luncheon demonstrated the esteem in which Pete is held by all members of
California's generally contentious water community.

Pete grew up on the East Coast and studied fisheries at Cornell and the University of Michigan. He
began working for DFG in 1956 and, for about 10 years, held a variety of positions in Inland Fisheries,
including 4-plus years as project leader for the Bay/Delta striped bass research program. During this
period, Pete was involved primarily in the technical side of biology, and his many accomplishments
include the capture (and preservation) of the last recorded thicktail chub from California and bringing
white bass to the state.

Since 1966, Pete has been in
charge of investigations to deter-
mine how water projects affect
the environmental resources of
the Bay and Delta. Recently, his
position title has been Chief of
the Bay/Delta and Special Water
Projects Division.

Although it is generally true
that no one is irreplaceable, some
are more difficult to replace
than others. Pete Chadwick is
one of those who will be difficul t
to replace. Although he will be
returning as a retired annuitant
for up to one-fourth time, it will

not be the same. I suspect there
will be a plethora of bidders for
the relatively few hours Pete will
be working after returning from
his vacation along the Amazon. I
will be one of them.

I speak for us all in thanking
Pete for his help in attempting
to resolve the Bay/Delta water
issues and in wishing him well in
semi-retirement. The following
pages contain some thoughts,
comments, and recollections
from a few of the people who
have worked with Pete over the
years.
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Continuous Flow Measurements Using Fixed Wtrasonic Meters
Rick Oltman, USGS

USGS has or soon will be installing
four continuous flow-monitoring
stations in the delta that will use
ultrasonic velocity meters (DVM).
Funding for the stations has been
provided by USGS, DWR, USBR,
and Contra Costa Water District.

Two ofthe DVMstations are on the
SacramentoRivernearWalnut Grove,
one upstream of the Delta Cross
Channel, and the other down-
stream of Georgiana Slough. The
difference in the two records will
provide a measure ofdelta transfer
flow(Georgiana Slough flow will be
provided if the Delta Cross Channel
gates are closed). The difference
between the flow record produced
by the existing UVM on the Sacra-
mento River at Freeport and the
station upstream of Walnut Grove
will provide a measure offlow down
Sutter and Steamboat sloughs.
Both of the Walnut Grove stations
have been collecting data since
January 1993, and a few flow
measurements have been made for
use in calibration, but the meters
have not yet been calibrated.

A third UVM station has been
installed on the San Joaquin River
at Jersey Point and has been oper-
ating periodically since the second
week in June. This station is a step
up in complexity relative to the
Walnut Grove stations because

transducer transmission cables
cannot be laid across the channel
bottom to link the transducers
with the UVM hardware. To over-
come this limitation, the site is
equipped with 4 transducers, 1
UVM, and 1 responder, which
acoustically links the 2 trans-
ducers on one side of the channel
with the 2 on the other side. This
station will monitor flows in the
lower San Joaquin River and, when
summed with data from the fourth
DVMstation (described below) aild
with flowestimates forDutch Slough
(which will be based on measured
flows at Jersey Point), will provide
a better estimate of delta outflow
than now exists.

The fourth UVM station will be on
the Sacramento River downstream
of Decker Island. This site will be
another step up in complexity
above the Jersey Point station
because two Jersey Point-type
installations will be required to
span the 3,OOO-foot-widechannel.
The installation will also require
use of a radio link to prevent the
two independent UVM systems
from interfering with each other.
Installation of this station will be-
gin once the Jersey Point site has
been debugged and demonstrates
that the equipment can adequately
handle the acoustic path lengths at

that site. The length of the acoustic
path across the channel between
pairs of transducers is a limiting
factor. Jersey Point is approaching
that limit, and the Decker Island
station will be longer than Jersey
Point.

USGS is working with the cities
of Tracy and Stockton on the
installation and calibration of
their DVMs on Old River and the
San Joaquin River, respectively.
Both sites may be operational by
fall. The cities are required to
monitor streamflow at their
discharge points as part of their
National Pollutant Discharge
Elimination System permit. USGS
hopes to obtain. additional funding
to install a UVM station on Three-
mile Slough. The data from this
station, in conjunction with the
data from the Jersey Point station
and its relationship for Dutch
Slough flows, would provide a
better estimate of the reverse flow
index, QWEST, than now exists.

In addition to uses mentioned above,
data produced by the UVMs will be
used for calibration and validation
of models and will provide insight
into the filling and draining of the
delta over the spring/neap tidal
cycle.

Particle Track Model for the Delta
Francis Chung, DWR

A computer model has been devel- individually simulated at locations
oped to simulate the movement throughout the estuary. The out-
and fate of particles in the delta. put ofsuch simulations can be very
What makes this model different useful. For example, for the
from other estuary models is that amount of mass entrained in the
it tracks particles individually, project pumps, it is possible to de-
allowing a number of possible termine the individual path taken
applications. One initial applica- by each entrained particle. This
tions is to simulate movement of type of information can easily lead
fish eggs and larvae. Movement, to different physical and opera-
growth rate, and mortality rate of tional alternatives to minimize
an individual egg or larva can be such entrainment.

With the help of the developed
model, the paths of particles from
any location in the delta to any
destination can be investigated.
The path will depend on local hy-
draulics and operational modifica-
tions. This is useful in studying the
fate of eggs spawned at various
locations in the estuary. If the
desired destination of the mass is
known, hydrologic and operational

(Continued, top of page 5'>



Particle Track Model (continued)

variations can be tested to help
find the best management scheme.

The fate of a particle over time, if
known, can also be simulated with
this model. This means predation,
mortality, or growth characteris-
tics over time and space can be
simulated, but data for these proc-
esses are limited.

Three basic factors responsible
for delta transport processes are
advection, dispersion, and channel
braiding. Advection is the ten-
dency of a particle to move with the
flow. Dispersion is largely caused
by turbulence, which causes a par-
ticle to move perpendicular to flow
lines. The braided nature of delta
channels enhances mixing by

allowing particles to separate at
channel junctions.

So far, studies have used data for
striped bass eggs and larvae, since
that is the largest database. Data
being used for calibration and veri-
fication of the model are travel
time, stratification, mortality, and
egg characteristics. Travel time
data have been taken "continu-
ously" (every few hours) at various
locations in the delta. Using these
data, the travel time of a pulse of
eggs relative to flow in the channel
can be determined and used in
model calibration. The data also
show attenuation of the pulse peaks
as measured downstream. This can
help determine the rate of mortal-
ity. Stratification data are taken at
various depths in the water column

at various locations in the delta.
These data can be used to deter-
mine the vertical distribution of
eggs and larvae under certain flows.
If cross sectional data are also
taken, then the proportion of par-
ticles moving down a channel at a
junction can be investigated. Mor-
tality data are any field data that
indicate a mortality pattern. Char-
acteristic data for eggs and larvae,
such as settling rate, are used to
calibrate the vertical distribution
of eggs and larvae.

Future data collection efforts can
also benefit from this new model,
because it can be used to identify
the optimal space and timing of
data collection.

Reprod uction and Artificial Propagation of
Delta Smelt, Hypomesus transpacifl.Cus
Randy Mager, Department of Animal Science, University of California, Davis

Delta smelt has recently declined plankton and rotifers at the onset
in abundance and has been declared of feeding, followed after 2 weeks
a threatened species. Our project, by Artemia nauplii.
supported by DWRand USBR, aims" .
to explain the reproductive biology FIrst captive reproductIOn of delta
of smelt and develop a laboratory- s~elt was achieved by Dr. Jo~
scale artificial breeding system ca- Lmdbe~g and by our laborato~ m
pable of producing early life stages 1992 usmg nat~al ~ank spa.wnI~g,
fiorexpen'mental s h d _ as well as by stnppmg and l.n Ultrore earc an con, " f fi . fi h
servation. We collaborate with InsemmatIon 0 ~ggs rom npe IS
DFG researchers in broodstock ca~g~t on spawrung grounds. Only
procurement and field observa- a lImIted number o~ larvae w~re
tions produced, and they did not SUrvIve

. beyond 38 days. Major problems
Collected data suggest the breed- were unreliable supply and poor
ing stock of wild smelt consists spawning performance of ripe fish
primarily of 1-year-old fish. The due to capture stress imposed at
gonadal cycles (ovarian vitello- the most sensitive phase of the
genesis and testicular meiosis) reproductive cycle.
occur about 2 or 3 months before
spawning. Spawning occurs from In the second year of the project,
late February through May, at river we caught 150 wild immature fish
temperatures of 14-18"C. Fertilized and raised them in the laboratory
eggs attach to substrate by an for 5 months. They were fed an
adhesive "foot" (the inverted outer artificial diet, and gonadal devel-
layer of chorion). Hatching occurs opment was controlled by artificial
10 to 14 days after fertilization, temperature and photoperiod
and exogenous feeding starts regime. By April, all fish had
6 days after hatching. In the labo- completed normal gonadal cycle.
ratory, larvae consumed phyto- However, one week before spawn-

ing trials, the broodstock suffered
severe infection of the bacillum Myco-
bacterium sp. Spawning induction
was achieved by the immersion of
fish in LHRH-A bath, but ovulated
eggs were infertile. Broodstockcolony
was eradicated after spawning.

Mycobacterium disease is consid-
ered incurable in aquatic animals,
and the wild stock is believed to
be the most probable source of
infection. We plan to develop a new
broodstock management system
that should prevent or minimize
the impact of disease. This will
involve screening wild fish for
infection, raising isolated colonies
in multiple rearing units, and
monitoring infection in captive
fish. The Fish Diseases Laboratory,
School ofVeterinary Medicine, will
collaborate in this project. This
system will provide reproductively
functional colonies for breeding,
through which all life stages of
smelt can be reliably available for
research without disturbing the
threatened wild population.



Suisun Marsh Fish Sampling
Lesa Meng, University of California, Davis

The UC-Davis fisheries group began monthly fish sam-
pling in Suisun Marsh in 1979. The program consists
of otter trawl collections and some seining and midwa-
ter trawling at 17 stations scattered throughout the
marsh. We sample two habitat types. Of the seven
sloughs sampled, five are categorized as small, dead-
end sloughs; the others are 10 times as wide, 2-3 times
as deep, partially riprapped, and are categorized as
larger sloughs. The first 5 years of data are summa-
rized by Moyle et al (1986), who noted a general
downward trend in fish abundance and species diver-
sity. Moyle et al also noted that fish community com-
position was fairly consistent through time' and
comprised three groups: native species in small, dead-
end sloughs; introduced fishes in larger sloughs; and
fishes that appear in the marsh seasonally.

Recent analysis indicates changes in the abundance
and distribution of Suisun Marsh fishes; A repeated-
measures analysis indicates a significant decline in
fish abundance over the 14-year study period (Figure
1). Native species were more common in dead-end
sloughs, and seasonal fishes were more common in
larger sloughs. Introduced species were common in
both habitat types. The most consistent trend among
native, introduced, and seasonal fishes was the de-
cline of native fishes in dead-end sloughs. A Spear-
man rank correlation indicated the decline in fish
abundance and species diversity was associated with
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Figure 1
ABUNDANCE OF

INTRODUCED, NATIVE, AND SEASONAL FISH GROUPS
VERSUS TIME

increasing salinity and decreasing freshwater out-
flow. Neomysis mercedis and Palaemon macrodac!y-
Ius also declined over time and were correlated With
decreasing fish abundance and species diversity.
Crangon franciscorum did not decline over time ~d
was not correlated with fish abundance and speCIes
diversity.

Results of a principal components analysis indicated
composition of the fish assemblage had lost its p!e-
dictability. The PCA identified mixed groups ofnative
and introduced species with similar freshwater ~d

.seasonal needs, in contrast to results of ~e ~her
study, which found distinct groups of native, mt~-
duced, and seasonal species. Moreover, many speCIes

·switched groups between the two analyses; which
indicated fish were occurring in the marsh in differ-
ent patterns than before.

Chameleon goby and yellowfin goby showed different
patterns of invasion and abundance in the marsh
(Figure 2). Both gobies were introduced into the Delta
in the late 1950s, and by 1980 yellowfin goby was the
third most abundant fish in our trawls. We caught our
first chameleon goby in 1985, but they did not become
abundant until 1988; by 1989 they were the most
abundant fish in our trawls. We hypothesize that
increasing salinities coupled with the flushing flows
of 1986 allowed the chameleon to invade. Recently,
chameleon goby numbers have declined in the marsh.

Reference

Moyle, PB, RA Daniels, B Herbold, and DM Baltz. 1986.
Patterns in the distribution and abundance of a non-
coevolved assemblage of estuarine fishes. Fishery
Bulletin 84:105-117.
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A Note on the Physical Significance of X2
Stephen Monismith
Environmental Fluid Mechanics Laboratory
Stanford University

In ~991 and 1992, the EPA San Francisco Estuary
ProJect convened a series ofworkshops to evaluate the
responses of estuarine biota and habitats to various
conditions of salinity and flow. Am~or outcome ofthe
workshops was the recommendation that X2 the dis-
tance along the river channel from the Golden Gate
Bridg~ to the p?int where the near-bottom salinity is
2 ppt, ISa good mdex upon which estuarine standards
should be developed (Schubel et al 1993).

~ note~ in the EPA report on workshop findings and
In prevIOUSwork reported in Williams and Holli-
baugh (1987), X2 depends primarily on delta outflow
and .tidal phase. For ex~ple, X2 can vary between
50.kilometers for Q = 10 cfs to 100 km for Q = 103 cfs
(~mmerer and Monismith 1992). Superimposed on
t~s range of flow-induced variability is a tidal vari-
ation. of as much as 10 kilometers within a 12.4-hour
M2 tidal period. During and after the workshops,
t~ere has been substantial discussion about the sig-
nificance of X2. The purpose of this note is to show
that. X? ,is a gooQ.length-scale for measuring the
spatial structure of the salt field in northern San
Francisco Bay. . .,

To determine the extent to which the longitudinal
variation in salinity depends on X2, I looked at the
CTD data collected by USGS in its North Bay cruises
from January 1990 through February 1992 (docu-
mented in USGS Open File reports). The dataset
spans a range OfX2of 58 to 90 kilometers. These data
are derived from casts made with a Sea-Bird CTD and
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are given in practical salinity units rather than parts
per thousand. For the range of salinities found in San
Francisco Bay, these are nearly identical.

I extracted top, bottom, and mean (depth-averaged)
salinities for each of the CTD stations. I made no
attempt to correct the salinity measurements for tidal
variations. From the bottom salinity measurements,
I estimated X2 by linearly interpolating position
between the two stations for which the bottom
salinities bracketed 2 psu.

Figure 1 plots mean salinities as a function of X.
Figure 2 plots the same quantity as a function ofXlX2.
Here X is the measured distance from the Golden
Gate. Comparing these figures, it is apparent that to'
within scatter (probably) primarily induced by tidal
variations, it is apparent that X2 is a good flow-
related scale for the salinity field in that it nearly
"collapses" the data about an equilibrium mean salin-
ity distribution. The scatter apparent is at a'maxi-
mum forX/X2 near 0.5; the rms variation in mean
salinity in this region IS about 2 psu if X/X2is held
constant or 0.05 X2 if salinity is fixed.

For the range gfflows encountered in this dataset, the
scatter remaining in Figure 2 does not appear to be
related to flow. Figure 3 shows the scaled versions of
the two transects with the smallest (day 92098 - 58.5
km) and largest (day 91344 - 89.7 km) values OfX2.
Other than the slightly lower salinities near the Gold-
en Gate for the higher flow condition (92098), there is
little difference between the two curves.
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One question that arose during the EPA workshops
was that of the dependence of results on the seem-
in~ly arbitrary choice of a particular bottom salinity.
GI~e~ .that the scaling works especially well for low
salimtIes (S <4 psu), any similar length scale based
on the position of the, say, 1 or 3 psu bottom isohaline
would probably be equivalent to X2. For example, a
plot (not shown) of mean salinity as a function of the
~urfac~, r~ther than bottom, location of the 2-psu
Isohaline IS essentially identical to Figure 2.

Figure 4 is a plot of the top:bottom salinity difference
as a function of XlX2. This figure shows clearly that
downstream of X2 there is often significant salinity
stratification, whereas upstream ofX2 there is little
stratification. In particular, the water columrr was
stratified during all of the 1990-1992 cruises for
0.4 <XlX2 <0.7. In this section of the estuary salinity
differences as large as 6 psu were not ~usual
although the mean is roughly 2 psu. '

The reason for the strong stratification downstream
of X2 is the fact that X2 is a good dividing point
between a downstream reach in which salinity varies
almost linearly with distance and a region in which
~alinity is almost constant (see Figure 2). This is
I~portant in that the mean salinity gradient gives
nse to a baroclinic pressure gradient that drives
gravitational circulation which in turn leads to
density stratification. The stro~ger the Ibaroclinic
pressure gradient, the more likely it is that stratifi-
cation will develop. In tenns of traditional models of
the entrapment zone / estuarine turbidity maximum
(eg, Arthur and Ball 1978), it is apparent that X2 is a
good measure of where - at least in the channel -
the tidally averaged flow makes the transition from
a purely barotropic, uni-directional, downstream flow
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to a bi-directional baroclinic flow (though still with
net downstream flow).

Figure 2 can be used to quantify the baroclinic
pressure gradient associated with the longitudinal
salinity gradient. Where 0.3 <XIX2 <0.9, this salinity
gradient is about 37.5 PSuIX2. In tenns of the depth-
averaged pressure gradient that results, for a 10-
meter-deep water column, this is equivalent to a
free-surface slope of

em _ 1.3 x 10-4
ax - X2

if X2 is given in kilometers. For example, with X2 =
.75 km (Chipps IBland), this gives an effective surface
slope of 1.8 x 10- . With X2 = 50 km, the effective slope
is 2;7 x 10-6, that is, 50 percent larger. In comparison,
typical tidal pressure gradients in sUisun Bay have
maximum surface slopes about 1 x 10.5. Thus, as
others have argued (eg, Smith and Cheng 1987), the
baroclinic pressure gradients observed downstream
OfX2 are dynamically significant and increase mono-
tonically with delta outflow.

The effects on salinity dynamics of the magnitude of
baroclinic pressure gradient given by equation (1) can
be substantial. Using a I-dimensional model of tidal
hydrodynamics similar to that described by Simpson
and Sharples (1991), Mark Stacey and I found that
salinity gradients comparable to those given in the
preceding paragraph lead (at least in the model) to
"run-away" stratification - a water column consist-
ing of fresh water that overlies ocean water. The
reason is that the effect of stratification on vertical
mixing is so severe that mixing is unable to keep up
with the stratifying effect of advection. Given that in
reality the average top:bottom salinity difference is

0.75 XIX I
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roughly 2 psu (not 35 psu), horizontal exchanges
between the shoals and channels in Suisun Bay must
play an important role in the salt balance. In any
event, the lack ofstratification upstream ofX2 shown
in Figure 4 is evidently a consequence of the lack of
significant baroclinic pressure gradients for X>X2.

It appears the following conclusions can be drawn
from examination of the USGS 1990-1992 CTD data
for the northern reach of San Francisco Bay:

• X2 is a useful length-scale for parameterizing the
spatial structure of the salt field in northern San
Francisco Bay. For a given value OfX2,the location
of any other isohaline can be estimated with an
accuracy of about 5 percent of X2 or. given a par-
ticular value of XlX2, the depth-averaged salinity
can be estimated to about 2 psu. Given that salinity
is an important. habitat characteristic for many
estuarine species and the strong dependence of X2
on flow, X2 may be useful in parameterizing how
estuarine habitat is linked to flow.

• From a hydrodynamic standpoint, X2also describes
the boundary between a downstream reach of the
estuary in which strong baroclinic pressure gradi-
ents and density stratification are observed from
an upstream reach in which they are quite weak.
For these reasons, in the light of the traditional

model for entrapment zone dynamics, X2should be
a good measure of entrapment location. Moreover,
given the substantial effects of density stratifica-
tion on vertical mixing and, thus, on benthic/pelagic
coupling (see, for example, Koseff et al 1933), it
would appear that X2 may also separate regions
having quite different and ecologically significant
physical characteristics.

Among the interesting questions that remain:

• Given the large degree of flow variability inherent
to flows into San Francisco Bay, why do we gener-
ally observe a nearly equilibrium salinity field?

The 1986 CTD transects taken by the USGS and
USBR during the large flows in February and March
1986 show salinity distributions that were signifi-
cantly fresher over most of the bay than were ob-
ser'ved in the data discussed here, leading us to ask:

• When is the salt field significantly not in equilib-
. ? -num.

One can hypothesize that the answer to both ques-
tions may lie in the way bathymetrically induced
variations in tidal motions couple the shoals and
channels in northern San Francisco Bay and in the
way this coupling is affected by large freshwater
flows.
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The figures below illustrate delta inflows and outflows and project
pumping so far during water year 1993. Flood control releases resulted
in high flows in June, a peak of48,700 cfs in the Sacramento River. Delta
inflows in July were about twice that in July 1992.
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On April 5, USFWS listed the delta
smelt as threatened under the fed-
eral Endangered Species Act. On
June 17, the California Fish and
Game Commission decided to list
the smelt as threatened under the
state ESA Actual listing will occur
later this summer.

On May 26 USFWS released its
biological opinion on the effect of
operation of the SWP and CVP on
delta smelt. To avoid a jeopardy
opinion, DWR and USBR agreed to
operate to meet QWEST and other
criteria through July. USFWS
rather unexpectedly added a 400-
fish daily take limit and reverse
flow criteria for August. The opin-
ion is for 1993 and the first two
months of 1994. The agencies are
working on a biological assess-
ment, which will provide the basis
of the next biological opinion. Due
to the relatively short time to com-
plete a complex consultation, it
isn't clear yet if the next opinion
will be for one year or for the long
term.
The 1993 delta smelt tow-net index
is 8.2. Although this is the highest
index since 1982, it was greatly
increased by a high catch of smelt
at one station in the lower Sacra-
mento River near the western end
of Sherman Island. The fall mid-
water trawl survey, which begins
in September, should provide a
better estimate of the strength of
the 1993 year class.



Noteworthy -
"'San Luis and Delta-Mendota

Water Authority, in conjunction
with the Interagency Program,
recently completed the field
portion 'of an evaluation of the
effectiveness of an acoustic
barrier for preventing juvenile
Chinook salmon outmigrants
from entering Georgiana Slough
from the Sacramento River.
Chuck Hanson, the Authority's
principal fisheries consultant,
expects the final report to be
available in August. Prelimi-
nary results indicate acoustic
signals reduced the percentage
ofjuvenile fall Chinook entering
Georgiana Slough. For informa-
tion related to this study, please
contact Chuck at 510/942-3133.

•.•.In April, NOAAsponSoreda work-
shop to discuss exotic species in
th e estuarine environment.
Researchers from Europe,
Australia, and North America
discussed problems caused by
these mostly accidental intro-
ductions. Problems ranged from
food chain disruption (eg, comb
jellies in the Black Sea) to water
supply impacts (eg, Zebra mus-
sel in the Great Lakes) to health
concerns caused by infectious
agents in near-shore waters of
Australia. Joel Hedgpeth made
the keynote speech. The princi-
pal cause ofthe problem appears
to be ballast water taken on in
one estuary arid discharged to
an estuary in a different part of
the world. The focus of control
efforts will be to eliminate or
reduce this practice. Speakers
were not optimistic that estab-
lished accidental or purposeful
introductions could be control-
led.

•.•.In June, investigators from New
York, South Carolina, California,
the Electric Power Research In-
stitute, and Oak Ridge National
Laboratory met in New York

to review the individual based
striped bass model being devel-
oped by staff at Oak Ridge.
Working models have been
developed for the Hudson
Bay/Delta bass populations.
Researchers reviewed the data
used to develop the models and
discussed preliminary results of
model runs. The next step will be
to provide the model codes to
each working group and let them
begin to use the Il]odel to play
"what if' games. Interagency
staff may travel to Oak Ridge to
work with the modelers to learn
the intricacies of the model code.
As now written, the model is not
particularly "user friendly'!.

•.•Although the 1993 striped bass
tow-net index has not been quite
set yet, early results have been
encouraging. The index was 46.2
for the first survey and dropped
to 34.8 for the second survey.
The mean length ofjuvenile bass
in the second survey was 33.6
mm and was expected to reach
38.5 mm by July 15. (The index
is set when the average size of
striped bass captured in the tow-
net reaches 38.5 mm.) The third
survey is scheduled for the week
of July 22. The index for the
second survey was increased
greatly by a catch of 203 striped
bass, which accounted for an
index of 10.6 by itself. It appears
that the 1993 index will be the
highest since 1986.

•.•This spring and summer, DFG and
DWR egg and larval samplers
were plagued by an extensive
bloom of Melosira granulata.
The bloom persisted for several
weeks and resulted in tow time
being cut from the typical 10
minutes to 1-2 minutes. Even
with the short tow times, the
nets clogged and the collected
algal mass made preservation
and sorting more difficult.

InteragencyPrograEn
Revision
On July 20, Interagency Deputy
Directors met with Coordinators
and staff to discuss the revision
team's recommendations for reor-
ganizing the program. The basic
recommendation was for approval
of an organizational structure
including formation of an interim
staff-level management team. The
interim team would then proceed
wi th detailed planning needed
to flesh out the organization and
develop recommendations for
changes in the technical program.
TheDeputiesapprovedthis approach,
and staffwill now proceed with the
reorganization. Staff is planning
to have detailed recommenda-
tions for Director approval in
November 1993 (phase 2), with
implementation in January 1994
(phase 3).

This reorganization will fundamen-
tally change the way the Interagency
Program fulfills our mission and
achieves our objectives. Some of
the key changes are:

• Much ofthe day-to-day decision-
making will be delegated to
the program manager and staff
management committee.

• Formal technical committees will
be replaced by small working
groups that will focus on specific
technical questions.

• Agency Coordinators will meet
less frequently and work on
broader program issues.

• The Agency Deputy Director
level will meet quarterly to pro-
vide most of the policy input.

• A concerted effort will be made
to seek input from outside experts
and staff from the participating
agencies who are not part of the
Interagency Program (eg, the
regulatory staff of USFWS).

• Information collected through the
program will be easier to obtain
than it has been in the past.
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